In this study, we analyzed whether ER Ca 2+ release, induced by amyloid-β (Aβ) and prion (PrP) peptides activates the mitochondrial-mediated apoptotic pathway. In cortical neurons, addition of the synthetic Aβ1-40 or PrP106-126 peptides depletes ER Ca 2+ content, leading to cytosolic Ca 2 + overload. The Ca 2+ released through ryanodine (RyR) and inositol 1,4,5-trisphosphate (IP 3 R) receptors was shown to be involved in the loss of mitochondrial membrane potential, Bax translocation to mitochondria and apoptotic death. Our data further demonstrate that Ca 2+ released from the ER leads to the depletion of endogenous GSH levels and accumulation of reactive oxygen species, which were also involved in the depolarization of the mitochondrial membrane. These results illustrate that the early Aβ-and PrP -induced perturbation of ER Ca 2+ homeostasis affects mitochondrial function, activating the mitochondrial-mediated apoptotic pathway and help to clarify the mechanism implicated in neuronal death that occurs in AD and PrD.
Introduction
Alzheimer's (AD) and Prion's diseases (PrD) are neurodegenerative disorders that share several common characteristics, including progressive dementia, accumulation of abnormally folded proteins and pronounced neuronal loss. AD and PrD appear to be caused, respectively, by the intracerebral accumulation of amyloidbeta (Aβ), resulting from the abnormal cleavage of the amyloid precursor protein (APP), or by the scrapie isoform of prion protein (PrP Sc ), an abnormal isoform of the cellular form of the prion protein (PrP c ) (Prusiner, 1996; Wisniewski et al., 1997) .
Increasing evidence support that the endoplasmic reticulum (ER) stress-initiated cell death pathway is involved in AD and PrD (Katayama et al., 1999; Nakagawa et al., 2000; Hetz et al., 2003 Hetz et al., , 2005 . The ER is an essential intracellular organelle involved in calcium homeostasis, and in the folding and processing of proteins (Baumann and Walz, 2001) . In response to several stimuli that perturb the normal ER function, protein misfolding occurs and unfolded proteins accumulate in the ER (Kaufman, 1999; Pashen, 2001) , activating the unfolded protein response (UPR). Under conditions of severe or prolonged ER dysfunction, UPR can trigger apoptotic cell death (Kaufman, 1999; Oyadomari et al., 2002) . Ca 2+ release from the ER is mediated by ryanodine receptors (RyR) and inositol 1,4,5-trisphosphate receptors (IP 3 R) (Berridge et al., 2000) . When large amounts of Ca 2+ are released, mitochondria can capture a significant Ca 2+ fraction due to the close physical proximity between the two organelles (Rizzuto et al., 1998; Csordas et al., 1999) . The massive Ca 2+ influx into mitochondria can collapse mitochondrial membrane potential (Δψ mit ) (Duchen, 2000; Hajnóczky et al., 2000) . Loss of Δψ mit can also result from the opening of the mitochondrial transition pore (PTP), resulting in the release of apoptogenic factors, including cytochrome c (Kroemer et al., 1998) . Once in the cytosol, cytochrome c binds to the apoptosis-inducing factor (AIF) and activates caspase-9, which in turn activates caspase-3 that cleaves several cellular substrates, culminating in cell death (Zoratti and Szabo, 1995; Liu et al., 1996; Li et al., 1997) . Several proteins of the Bcl-2 family have been implicated in the mitochondria-mediated apoptosis (Kluck et al., 1997; Yang et al., 1997; Wei et al., 2001) . The translocation of the pro-apoptotic protein Bax to the mitochondria, where it oligomerizes and forms a channel in the outer membrane, can promote the release of cytochrome c (Wei et al., 2000; Cheng et al., 2001) .
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